RhoA and Rho kinase-dependent phosphorylation of moesin at Thr-558 in hippocampal neuronal cells by glutamate.
When we were studying phosphorylated proteins in the rat brain after electroconvulsive shock (ECS), we observed the rapid phosphorylation of a 75-kDa protein, which cross-reacted with the anti-phospho-p70 S6 kinase antibody. The phosphorylated protein was purified and identified as moesin, a member of the ezrin/radixin/moesin (ERM) family and a general cross-linker between cortical actin filaments and plasma membranes. The purified moesin from rat brain was phosphorylated at serine and threonine residues. Moesin was rapidly phosphorylated at the threonine 558 residue after ECS in the rat hippocampus, peaked at 1 min, and returned to the basal level by 2 min after ECS. To investigate the mechanism of moesin phosphorylation in neuronal cells, we stimulated a rat hippocampal progenitor cell, H19-7/IGF-IR, with glutamate, and observed the increased phosphorylation of moesin at Thr-558. Glutamate transiently activated RhoA, and constitutively active RhoA increased the basal level phosphorylation of moesin. The inhibition of RhoA and its effector, Rho kinase, abolished increased Thr-558 phosphorylation by glutamate in H19-7/IGF-IR cells, suggesting that the phosphorylation of moesin at Thr-558 in H19-7/IGF-IR cells by glutamate is mediated by RhoA and Rho kinase activation.